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(54) Title: A RECOMBINANT VACCINE USING YELLOW FEVER VIRUS AS VECTOR 
(54) Sefl«3»: fiiaSSl W«Jfe«<SS*Si#Wj9Effl 
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1 RNA GENE OF A YELLOW FEVER VIRUS 

2 STRUCTUAL PROTEIN 

3 NON-STRUCTUAL PROTEIN 

4 SARS CORONAVIRUS 



(57) Abstract: The present invention provides a yellow fever virus vector, mlo which exogenous polypeptide expression 
element was inserted, said expression element comprises m the order of 5' to 3*: (a) a 5* releasing element; (b) a gene clement 
encoding exogenous polypeptide; and (c) a 3* releasing element, said releasing elements are selected from: a nucleotide 
sequence encoding hydrolase from foot-and-mouth disease virus, a nucleotide sequence encoding hydrolase from signal peptide, 
and their combination. The vector can provide antigenic polypeptides of virus and tumor in the host to dicit immunological 
reaction to the virus and tumor. 
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(yellow fever vaccine, YFY)S^5^» fi^ 40-50 nm, S-aM^^^ 

iM?S^«ii^?l^6*J»^ (yellow fever, YF) ^*jA«^-#??l. iM^IBIS 

17D5tii^i'^*^l&(17D yellow fever vaccine) ^t/il^^^g-^H, ^ 1937 Max 
TheilerfPSimth^Hj, Alt^I^m^N(WH0)i».^W#m^^3!5m, ^^^W^J^^^ . 

$^W^^I^^^i^Wife"Sr. (Monath TP. Stability of yellow fever vaccine. 
Dev Biol Stand 1996; 87:219-25) 

m^^, i7Dmi^j^#«Em#ui#5i^^wffiffl, u 1945^, sm^^^w 
17D nmmmm^-^M^xikM^isLmi^Wyk 93. 8%, j^r e asa^ 9 a 

©jL^&.j8E6<]JfiLJil^'Hi^PT^S'Jji98.6%$] 98%. (Osei-Kwasi M, Dunyo SK, Koram KA, et 
al. Antibody response to 17D yellow fever vaccine in Ghanaian infants. Bull World 
Health Organ 2001: 79(11) : 1056-9) 

f^MM^^f^^^-^'^. (.Severe Acute Respiratory Syndromes, SARS) , ^4'fflAP* 

6<i#^ttm?56<]iifM#i[3ijs, ft^!jT2oo2^ii>g>t't'SA^wr^#:ssa» ^a?! 

M^: RrWfli^P3. /"^S^tBmnfM^I. 'H^S, IgBJMM^J^. iSf^^^ 3. 5%, SARS 
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2003 ^ 4 ^ 16 a , ISMM^nE^*^* SARS fi«J^li#J^-#^W^5|^^#, ^ 
IE3Si^^>^ SARS S>R5S#(SARS coronarivus) . 

sh}is m^mm^ ssmM^) mm, t^o^^aoNA^w^, 

5 T. ^#»il.^MJJ!iJJ^, 60-220nm, ^^W^mi^mmm. ^^^M^ M 

^se (s) ^ /Misa (E) , stmne (M) (N) . ss.^mnM 

SARS jKlf fl«)^J^. «l^?Sffl9lfe7^S±6<iJi^. ^T^^lt!ii$*J^nliB«f SARS, A 

^niE^jF^^^sARssm. ^f±^W3L^ifeM: 3^vs^m> M^jg^m, 
s^-^ft©s> :sw^m^?!jwsarss«. Vf0m%Bxm^j^%^mw7ummmmm 

20 ^P|S|gm?5![m; 

W00153467 ^jfj-nn^nmm.^'^^i^-^i^m^mn.mm^mmmm'^m^ 

^. (b)tilAWW;?^m^^^30^:^=g=i?e<I/|N>tMEmjiJ. ^*3i-^«AH^:M3± 
300bp ti^^S^aiooobpWJta. (c)^^MSSi8ft¥^tiJM6<l^S«SJcm 

7^^+^^AJito 

30 Bilt, *«i&-t!JIIIIJF^M$^EW^Wffi^TOSARS^Ji«tt^^fi«]!SS. 

*5§:BJfl<] @ 6<iEJiil^-#^3&SARSS5yt?8#miiTOii5^?S#«#Zl'^^m#fi«j 

SmSARSiSm. . . -. 

35 
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(a)5'^#Si:7U#, ^3i6<3 5'^#^7C#i^gs SEQ ID N0:1 M^6<]WP5f iS^^ 
5 (c)3' Wfi!f7n#, 3'M5jC7D#3^&! SEQ ID N0:1 ^^MII5iPfi$;SE^# 

(i)NS2B ISSiEW NS3 ^59Ei:fSI; 

15 nm^mKmmimm^^tsi: 

.(iii)C|^55E^P prM||5ilEitll]. • - ■ - 

^^-i)tmm^. ^i^&i 5' ^#]^7G#$J 3' mmtk7t^n& SEQ id N0:1 0fS^fi<]^ 
^^-iimm^, ff^fl<} 5' WSfcTCMISli SEQ ID N0:2M^^-^flt7|cA¥SliK^ 

30 (a)5'i^#t^[7D#, 0fs&M 5'iiM7D#3^g: SEQ ID NO:lM^6<]ti5iP8f^5S« 
SA7K)ii?BIW!|^#i^;^^J^ SEQ ID N0:2M^{S-ttt7lC»ilJS<i^Kj^=tmjy?l], R 

• (c)3'iiffi#Sfc7n#. 0fi^6^3' WSIl7G#j^S: SEQ ID NO:1^^6<J^5gPISifiK0# 
35 g*7X»SlfiU<^=i=®i^3^'J> leSiSEQ ID NO:2^^^-§ilft7|C«?il;S«i^fi<J^=erlgjy3?«, 2^ 
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(i) ^^^^mmm^^^^m^mm^mw.nPk^mm, 

(ii) ^-^fmmmmm^mmmmmmmmww^^^m. 
-5 • (iii) mm^m-k^Bi'^mmf^k^^^M^^m^mm', 

mm 

10 m 1 ^n^mmnm rna mmi^n^Mm . 

m 2 ^^jEHt^iijPi^s RNA i^^^Hssi^^iis cDNA )^mmmm, 

m 4 ^m^mA^^n^mmm cdna ati ns2b nss t,m^^amu^m^^m>^ 

15 s 5 ikm^m\^^nmmmn cdna e?] e ^ ns i itrsjw^pi^^^^wsH^M-s 

m 6 jt,$ij«A;^:ffijt^is^« cDNA «j E Ns 1 z\m^am^mm^&myi^ 

(2a) |a{t-ttt7X»lStifi<]» B>i-a W W^'l^^ill^mfi^m^i^ « 

ffl 7^$!l«A;^:^^^5SJ^^cDNAfi<J C^prM t,m&Qm&Mntfy^m>^^ 
20 (2A){#tfpfi<J^^?^«3$ll6^^)ilgSo 

@ 8 ^tJ^-^W YFV3E*Hm6<J SARS jl^llfn HBV SEl&&<imSSo 

«BJA^3±«AwrSfi<jW^. ff^gT-#TO^#ttiK#i (insARS)fi?iSffi. ilk 
25 SffiJi^^^^JS#Ki»0^4'ifiAM{W^^#iJ[7c#fl<j^«^Ii^flt6<l«@7u#, ^; 
4'#]6fc7D#JiPE!f^^#W^aJta(2A)jp]M^^|jk7Kiil?ii;KtlW«H>f^ 35ffl± 

30 

0ik. :/£;»ft^^S^ l-200Kda, iS^lfe^ 10-150Kda, 20-lOOKda iKS:*:fitjtfL 

n^ftt. ^j$p, "SARS mutt^i*'' j^tt^sft^^f ijgti-3{* SARS mMM^m^^^sk. 
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5 m7C#me 5' Jro#S5[7D#^ 3'- ii#iJC7D#,-'yt3& W 5' |P 3' mtkit^Tk U : SEQ ID NO: 1 

10 5' mntSLytw-m^skmmmft^-r mnm.m 

mmn.mmmi]}s. Jkmmma^^m^^ ciasmiKi^^^sk) . 

30 

"YFV17D" . pT^EGenBankg-ie^XOaTOOlK^ YFVSa^S^^=S=^0^!USWIS 
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S 15 C fP prM t,^B\ , (3)^««g 6 M NS2A ^ NS2B :t ; (4)5««§ S M NS2B 
5 jfPNS3:tfi] ; (5)^*^6 MNS3 in NS4A:t la) i (5)NS4A |P NS4B :tfB]; (6) E |^5iE 

jia: 2A uM7i<^mmmm^^fii^f^Mmmi}i\x. i^m^tsca sars m^mmt^mm^ 

20 mm^-^m 

J^^fiJ^^ftlJdfiS^B^^j^. -a^^Remington: ^^^P^^^E'', ^ 19 IS (1995)Mack 
Publishing Co. . 

■^^mm^^m^^Mm^, m> ^i-^ni. :^^j> i: 
%mmm^ ■ • ■ •■ 
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^fe?f!j;-ii=fffe^J!Ribi'l£^PJ(Ribi ImmunoChem Research In. , Hamilton, MT) ; Montanide 
■ '5 ■ ISA'aE?fiJ(Seppic, Paris, France) ; Hunter* s TiterMax fe^!l(CytRx Corp;-, Norcross, 
GA); Gerbufe^J(Gerbu Biotechnik GmbH, Gaiberg, Germany)^. ^MM^^ 

E&t5+;£i>i?i^^M^, tgw^{£€{5^*^.7i«*ft sARs mmmmm sars iK^t^. 

mw^JPJS. ilf^'S^^i^^ i-iooojig ^m. M^n^m^^^'^^'^^MM. 
W-ii^Sffl^tl^ 10M0% 10M0»^10*-10''^SIJ^^4&(PFU). Rrffl^M^Jt*^^ 

(1) f^^®i*^s. M^mmmM mo \K&i^imm^±&m. Bm^as 

35 (4) it'^^i*^, 4f=x^?pjiii:»^^3t5:. mmm^^m±j^. 
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#ia Sambrook j^l^^M: ^I^S^ii(New York: Cold Spring Harbor Laboratory 

5 Press, 1989)4" m^mMi^mfm^^^k^o - 
mmm i 

nmmmm'&m^-^ cdna ^mmi^ 

10 1. «^H^fl«j1l^^ilpl«j8E«cDNA^-^DpRS424M3|^(Plasmid)rt, Bf^fld^^fe 

J^MSSEIS Yellow Fever virus Strain 17D(YF 17D) ^ pRS424 J!RJ|?S[ (ATCC»: 77105) , m 

a) m RT-PCR 6«l^^*!e^^i^fl# YF 17D W RNA i^-fk^HSIt^^ JS« cDNA jt ^ (5' 
m cDNA. 3' 4^ cDNAfn^lBia cDNA). :S 5' ^ cDNA M-aStl 5* «jp± Not I H^^^^P 
15 Sp6 ii?5^ff^!l: S5'« cDNA >t-m6<J 3'^JiYF cDNA ^ EcoR I Slttfe^.;^ 3'« 

3' i^jn± xho I mm^^A .^^mhm^^^i^~^^^ 5' ^ cdna ;tafl<j 3* 



3 


' 4S cDNA >tm6<] 5' ^ffilBlWaSif 3?lJ. 




;¥5?!J(5' -3*) 


SEQ ID NO: 


la. 


cgcggcggccgcatttaggtgacactatagagtaaatcctgtgtgctaatt 


4 


lb. 


caccgtatgaattcctttccc 


5 


2a. 


ggagacaccgcctgggatttc 


6 


2b. 


cacgtagtacatttcatgagt 


7 


3a. 


ccatacatgccagatgttcttgagaaactggaattgctccaa 


8 


3b. 


cccctcgagtggttttgtgtttgtcatcca 


9 



20 h)mn^^nmmmm)^^. 2280bp, eisobp, ^P 2580bp, 

■^^n^mmn cdna^i^. 
25 ^mm 2 

M^mxi^^n^m^n cdna w ns2b m nss zm^^nm^mnt^^myi^ m ^ 

1. m^mm ii^n^±^^'^mmmmcmh-^mM Kpn i p^mmmme i rt^o 

30 il-©*-^ 2.2kb-|^fi<J>i-g, jibK-m-ae^^JSi^^cDNA^j!!^ 3445-5576^^1®^. 

2. cDNA %m^^^. GGATACAAGGTTCAGACGAAC(SEQ ID NO: 10) 

-8- 
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AACCATCGATTCGGGGCCAGGGTTGGACTCGTCTCCCGCAAGCTTAAGAAGGTCA AAATTCAACAGCTGCA 
TATGCCACAAGACATCCCCACTTCTC(SEQ ID NO : 1 1) I tl ; AACCCTGGCCCCG 

AATCGATGGTTCGAGGCGCGCGACGCAGCGGTGACGTACTCTGGGATAT TCCCACTCCTAAGATCATC (SEQ ID 
N0:12)fP CGCTGCCCAACCTCTAGCGGC(SEQ ID NO: 13) ^*J^-5?t?Itl, PGR 

5 ^kw^DNAns, tE^^^^ix^^ 2h^mm^m, pm&]2ktfymmf¥n^^^^'M^ 
6<)SB>t-a, ^T^+'t-MSM, ^^"^mmmsEQ id NO:im^. nim-^pcR^ 

DNA NS2B m NS3 SHifi] F^-^PEf 2A fttj DNA >t 

li, ^ 5' J^jpP 3' ^'SiS:^^'?) 50bp ^ DNA ^iJ^SiJ^ Kpn I @|^;^^P Nhe I M^^M 

^dMj^m^^m^^, ^mmm^mn.m^m'^. ±3*>taifei^e^s^j^ 
±m^&^n^mmm cdna. 

4. SARS M>yt^*(SARS coronarivus) SI ^HW DNA M*i B21 $1 H21 '51;^. British 
Columbia Cancer Agency, Canada SI |6Hfl<)i^J!5?lliP SEQ ID N0:3^^, 

15 U CAGCTGTTGAATTTTGACCTTCTTAAGCTGGCCGGCGATGTGGAATCAAATCCCGGGCCTATGnT 

ATTTTCTTATTATTTCTT(SEQ"-ID N0:i4)^n GGTGGGGTGCAAGGTTTGCCATCA(SEQ ID N0:15)^^?| 
tJ. DNA mm B21 thW:Wi. ffl PGR tfylf^f'^ SARS M'^mM SI 4ftJi 5' DNA 
>^-|J. !^CCTTTGAGAGAGACATATCTAATG(SEQ ID NO: 16)^ GGGGCCAGGGTTGGAC 
TCGACGTCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGCTCAGCTCCTATAAGACAGCC(SEQ ID 

20 N0:i7)j*j?iti. uDmmnK2i^mu.M?cRtfy^mr^shRsm^mmsim^i'^ 

WfiP^DNA>tao #!M^^PCR W;^^*>l#±i&W^DNA>l■M^fia^M^I«JSl DNAJtg 
(SARS ^5t^Jfi«-Sl-2A) , 3' S'SiS 2A t^mU 

5. ffl Afi II [fiiomm^m 3 cdna ^^v^. 

6. ie^tttt.Waaft^fliW« cDNA 4 + j*=&fi<J SARS S>bt^«-Sl-2A itS 
25 ffl5|5^'Hi^#«, :&^#^fi<lDNAMM3±g4'. SARS m3bt^«-Sl-2A Jt 1116^ 

^^}^4SMfitllit58iJPl^«(1Sli?a^ll^?8^«. rYFV)cDNA. 

7. ffi xhoi rt^Bi^^^ 6 ^i^±^mm.n^mmm cdna ^tt^fc. 

8. ffl DNA -KlUtS Sp6 RNA ^-^IKDNA dependent Sp6 RNA polymerase) ^^^tt-ffc 
^^Mi^^^'M-M^ cDNA '^^m RNA, 

30 9. ffiE|^?L)4(electroporation), ieM^B?^#l# RNA f^|feA?S±^fla BHK- 
21(Baby hamster kidney) (Jifel g^H*M«#tl«4"ll^ (ATCC) , ATCC#:CCL-10) . 7-10 

^mmz •• 

35 MmX^^M^M^M cDNA W E ^B1 :tflilW^P®^3lS«WatS;ta(2A)iJffe 
W SARS i@Em(!iA<fe;^*ll*ft^^«»HaW 2453-2454nt) 
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1. ^±^&^n^mmn cdna ^mm pst i ikb-^stuta. i«i>tM3s 

"^^m^^ cDrnm^M 1959-2782 >EL. 

2. im^m^m cDNA 3S|t^tjm*S. ^5iJ W GTCAAGAACCCAACTGACACKSEQ ID NO: 18) 
m AAGGTCAAAATTCAACAGCTGAAAGAAGATGGCGCATCCTTG(SEQ ID NO: 19) ^tj-J^lT^ltl ; ^IJi 

5 CAGCTGTTGAATTTTGACCTTCTTAAGCTTGCGGGAGACGTCGAGTCCAACCCTGGCCeCAACATGACAAT 

GTCCATGAGC (SEQ ID NO: 20) |D CCAGACCCGGTTTGAAAACGG(SEQ ID NO: 21) ?^^-Xt?ltl, ^ 
Mffl PCRfi^^feJ^^M^DNA its, :£^'^?lA-4^2A6<]S@m?!l, 2A fi<J»@ 

j^j,jj^p|g^jg^$^^g>ta(SEQ ID NO:l)o PCR W;5-?*^±i&M^ DNA 

^^^T^^-as E m Nsi ss:trH] rt^ pi?$^^#w za ^ dna >irit. ^ 5' s* ^ 

10 50bp ^^ym]^ Pst I 

3. i&^m 1 1'ffi&w^a*^ ikb ¥:)^B.^^^mmm cdna )^^m^m 2 ^'t^^m 

DNA JtM*i^+b^m 4ifflt«MDNAg$iJfi<ii±St. ±ife)tli^^S^3i^J^4 

Safi«J^iiJ^«« cDNA. 

4. ^^mm2pmimn:^fk. ^^^^WSl DNA>i-^(SARS^!|^jH«-Sl-2A), 

15 S5'^jSl3*S^miS2A6<)J^^lJ. 

5. m Af-i 11 F^-eost^it-^ 3 ^f'^&^nmn^mmn cdna 

6. . cDNA ^D^il 4 ^J^±^ SARS ^Jl:itifS«-Sl-2A >tS 

mmMifymKAmJ±U'¥, SARSM^^#-Sl-2A>tStg^S^ 
^-^J^^tm^iW^M^^ cDNA, 

20 7. ffl xhoi 6 ^r±^Mm.n^mmm cdna ^m. 

8. ffi DNA Sp6 RNA cDNA ^f:^ RNA, 

9. ffl*^?Lvi. ffi£^im^^^#RNA!^*A?S±aflaBHK-21(ATCC*t:CCL-10). 

25 ^ifi^ 4 

^#ifiA^^lt^^^« cDNA e<I E jB] NSI ^.flIfi{jiaPfifgE^#fi<I«@-li a(2A)^<t 

^mjKmm^wmm)^^^mifi sars gE«(aA^;^j^ji*ftj^i^«»Haw 2453- 

2454nt) 

30 1. cDNA jSitffl Pst I lkb-K:a<I>irg. ^)^^^^ 

cDNA ?!J 1959-2782. 

m DNA >i-a, ^ 5' S^^P 3' 50bp i^J^n^i^m^ Pst I ffi4|5i?3^U+B|WI. 

3. t^ij^m 1 't'^T^i&fi^^*^ ikb ^)^B.^n^m'Mm cdna ^ta^Pi^^ 2 + ;*=^m 

35 DNAJtM^teff'Hi^-^B. ^^M6<JDNAa:f'J60i±S4'. ±i*>i-|ft|g^S^5S-^i*=^ 

Safi<J^*fti^?S« cDNA. 

4. !iJl AGCATGATCnGGTAGGAGTGATCATGATGTTmOTCTCgVCAAGCCCAAGCCAGTG 
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ACCTTGACCGGTGCACCACTCSEQ ID N0:22)^ GGTGGGGTGCAAGGnTGCCATCA(SEQ ID NO: 14) 
^tj?lt», !^ DNA B21 ffl PGR ^-^fkl^^ SARS MV^'M^ SI tali 5' igMtP:^ 

DNA >;-a, n^^n b'^mxrmmm^mmmj^m^m^^mniw seq id 

N0:22 40-54 ^5ij?^!)*n SEQ ID N0:2 ^^fl<lit-ttt7XMSI)S«^) ; W 

5 CCTTTGAGAGAGACATATCTAATG(SEQ ID NO: 16)|a-GGGGCCAGGGTTGGACTeGACGTCTCCC 

GCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGCTCAGCTCCTATAAGACAGCC (SEQ ID NO : 1 7) ? I !fe , Isi 
DNA Mf4 H21 IhmU, m PGR 6<]^J*J^4 SARS mV^mn si JftJi 3' igW^^)- DNA 
•WWJ#-^PCRfi1J^fe>l#±i^M^DNAM-ma^^^SWSl DNA (SARS St)t?»«- 

S1-2A) , % 5' E W 3' j«l?^J^Pli&1*|ijifi<l^^l*:7K«?BiiStl 

10 SHM-S, ^3'«'&if§2A6<)jy?!J. 

5. ffl Afi II rt«]ss!t#i^is 3 ^r^i^Mmnmmm cdna ^i4>tti. 

6. ^^^itt^M^^^^^^ cDNA jpl^SI 4 SARS ^>t^?S«-Sl-2A >ta 
ffl5|£^^'ttlil«1S. S^^HW DNA SARS S5|^^«-S1-2A itSt^^ 
^•^?=^aaWlSt^^^ja* cDNA. 

15 7. fflXhoI rt^i|!|^i^i|6 4'J^^W«W^^^*cDNA^14'(t. 

8. mONA^^IIfett Sp6 RNA ^-^Sl^l^^tt^fi^jM^^Mil^^ cDNA ^f:^ RNA, „ 

9. ffi %IF?Lj* (electroporation) . ^Gm^^^^i)»« RNA ^^^A^Si^ia BHK-21 

(ATcctt:ccL-io). 7-io^^i^m±^> mmm.mnwMmnm^> 

20 ^iS^J 5: 

MmAM^nWimmn cDNA fi<J C ^ ptM :tf^W^Plg{r^5^^6<J»H)na(2A)i^ttif 
W SARS ^m(filA'{i;^:;f)^*^^3i««HaM 482-483nt) 

1. m±-^tf]nWimmm cdna ^it^ Bsm i to*-^ ikb-few)^©. jfc>ta'&is 
25 n^mmm cdna myy 458-1514, 

2. )^n^mmn cDNA jglt^^m^K.^^i-^J W GCCAGTTTGATGAGAGGATTG (SEQ ID N0:23) 
AGGGTTGGACTCGACGTCTCCCGCAAGCTTAAGAAGGTCAAAATTCAACAGCTGCACTCCACCCGTCATCA 

ACAG(SEQ ID N0:24)^-5tt?ltl; ^ GGAGACGTCGAGTCCAACCCTGGCCCCTCCCATGATGTTC 
TGACTGTG(SEQ ID NO : 25) jpB CTCTCTCCACACCCCGCCACT (SEQ ID m:26) 
30 mPCR^:^mr±n^Wh)^^, :S^4'?IA-4"2Aa<jS@)f3nj(SEQ id N0:1)o UW. 

m-^ PGR 6^75-ffi^±32&M't dM )^^^^i^^~^^cm prummzim^om&mm 

W 2A 6<] DNA jta. ^ 5' 3' ^^fiS^fv^ 50bp WJ?^lJ^S'J-^ Bsm I ;iB^Pff3^lJ*@ID. 

3. ^^m 1 't'^3iwta*^ 1 kb ^)^^^n^mmn cdna >ts*p^® 2 ^1='?*=^ 

W DNA>i-|iffl*^^tt,i^#a, l£^#^6<JDNAS:^lJflt)j±S4', ±i&>tgtB^ 
35 *feSlietim*fe?^5S# cDNA. 

4. !iJl nCCTAATTnGGGAATGCTGTTGATGACGGGTGGAGTGAGTGACCTTGACC 
GGTGCACCACT(SEQ ID N0:27) jfP GGTGGGGTGCAAGGTTTGCCATCA(SEQ ID NO: 28)^51^^1, U 
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DNA mn B21 ^mi^i. M pcR ^^^^^ sARs mvtmm SI 5' i^m^ DNA ;tgt. 

Ijil CCTTTGAGAGAGACATATCTAATG(SEQ ID N0:16)^D GGGGCCAGGGTTGGACTCGACG 
TCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGCTCAGCTCCTATAAGACAGCC(SEQ ID NO: 17) 
^m, DNA mm m %m^. M pgr ^IS^r^ SARS M^^M si 3* i»g Wigp^ DNA 
5 JtlJo ^l^^l#-^PCRfi<j:;^v4)|#±]*^'^DNA>i-M^^^|gfi?jSl DNA>i-m(SARS^)|^ 
^#-Sl-2A), ^S'^-a^mM^ft&tJSSMCfi^jS'^jf^il, ^3'^^^g2A6{|j?JiJ. 

5. ffl Afi II f^i^it^^^ 3 '^i^^i^Mmn^^mm cdna ^m-t. 

6. ^m^it^mmWimmm cdna ^d^p 4 sars m^mm-si-2k >f 

10 cDNA. 

7. m Xhol 6 +f=^Waatit^^?S# cDNA ^ttib. 

8. ffi DNA ^mi& Sp6 RNA m'&il>|^F^tt'Hi6tima^iiJ«^« cDNA RNA. 

9. ffi*ff?Lffi, ffi*^frii^JS^RNA]^?feA^I±aiJ36lBHK-21 (ATCC«:CCL-10) . 

15 

YFv Mssa 

*^ii^J$m*l^7 YFV C if ^ijeij cDNA ^It. 

1. ^^jEi^j5#JIJ6<l-&WSARSSMS-Slff^yfi<Jl:mMilS^#cDNA5S|tffiNot 

20 I^J^^tS. 

2. ffi#i!MSi!^PCR:5rft, »-l^: 384bp 5^S6tlDNA>tl4. i^Jta^J-m^M^ 

3. ^^14fi<JSmit38iil^« cDNA ^PI 384bp ^ cDNA >tS^<fci^#0 (ATCC 76628) . # 

m^^j YFV ^t^s c mmn^nmmm cdna ^it c a ctyfy cdna) . 

25 4. ffl Kpn I 'fy^M'^^m 3 ^'J^^^fiU AC-rYFY cDNA ^i4>fh. 

5. ffl DNA-fSflttSpe RNA M^MiDM dependent Sp6 RNA polymerase) ^^IS-fc 
tfy^C rYFV cDNA RNA, BP A C-rYFV RNA. 

30 ^ij^-^^ YFV mmmm sars ism 
8, 

1. IJA pCI(!i£)g PROMEGA, \iSA)j^^i^U, ^ik 5' CMV^ 3' CMV ^%^\m, ffl PCR 
CMY (cytomegalovirus, g^lMft) 6<J DNA CMV) . CMV ^^^^j^S^ifSS 

^fPB^jT, S-feS^t, 631bp.' ^J,%m^\ 1 #i06<J^-K:M?S# cDNA 5£|t^^«^, !ji 
35 5'r/'P'5'en</f^^t;?lt[, ffi PCR ^-^^U^ YFV cDNA W 5' ^^t-gKM^ 

YFV5' end) .^±i* 2 ^ DNA >ltSf^^«;K, !U rYFV5'end^%^\m,m fusing 

PCR CMV-YFV 5' end fid DNA CMV-YFV 5' end) . 
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10 



2 :|#^l^l}*»^WCMV-YFV5'end-^pRS424m(ATCC#: 77105)ffl Not I Apa I 

«^fiS^. ffl Qiagen spin column(|^S QIAGEN lnc.)y^m^r'^m^^^ 
^DNAK-|S:fflT4j^»(P©S New England Bio lab) it^. ^$t4^lS:>C®Mrt o « 

#5J CMV-YFV 5' end ^it (ItilS^ pRS/CMV-YFV 5' end) . 

^mm. m PCR YFV cDNA ^ 3' ^M-aCtSl^S^ YFV 3* end) o 5'HDVrm 3'HDVr 

m^\m. ^li^PCR^^i^ij^BTIft delta Js^miiJflL^B* (hepatitis delta virus 
antigenomic ribozyme, HDVr) W DNA ^t^^^ HDVr) . lit pcDNA3(«^S Invitrogen) 
f^j^^^g, W ^V^^n 5' p;l^^^?I«y&. ffl PCR W:^^**J#^4-i^«fc« poly ACbovlne 
growth hormone poly A, BGH pA) 6<) DNA Jta(» pA) • U:l±^H>hJ^©?^m. 
5'YFV3'end^ 3' pA>^%^\m, fflSfe^ PCR :^fe^iJ* YFV 3' end-HDVr-pA W DNA JtS. 



15 



20 





^i^m3^J(5'-3') 


SEQ ID 
NO: 


5'CMV 


AMTATGCGGCCGCrrGACATTGAnATTGACTAGm 


27 


3'CMV 


AAmGaCACAGGAmACT(XGTTCACTAAACGAGCTCTC 


28 


5' YFV5' end 


AGTAAATCCTGTGTGCTAATT 


29 


3' YFV5' end 


tacx:accaogtgggctgtgatcttttttcc 


30 


5' YFV3' end 


ATCACAGCCCACGTGGTGGTAGAAAGACGG 


31 


3' YFV3' end 


gtggagatgccatgocgacccagtggttttgtgtttgtcatc 


32 


5' HDVr 


GGGTGGGCATCGCATCT(XACCrCCrCGCGGTCCGACCTGGGCATCCG 


33 


3' HDVr 


CTCCCTTAGCCATCaAGTGGACGTGCGTCCTCCTTCGGATGCCCAGGTCGGACC 


34 


5' pA 


CCACTCGGATCGaAAGGGAGaAGAGCrCGCTGATCAGCCT 


35 


3' pA 


TATATCCGCGGAGAATAGAATGACACCTACTC 


36 



25 



DNA^i-MPnil I^«Sac IlMIS^. ffl Qiagen spin column X^JBit}*"^^®^?^^.. 

m±.^n^ DNA jtM T4 ^m^^^ n^^m3\ prs/cmv- 

YFV5' end-yFV3' end-HDVr-pA 6<J]^^. 

5. ')^±.^pm 4 ^^«] pRS/CMV-YFVS' end-YFV3' end-HDVr-pA W^ltffl Pml I fflfi^ 
11^. il^^iffi-piJ l#llfl*I^i^^^^«cDNA^|tfflNotI«3Kpn I«ffl6«I. «F±i&BI 

mrmm^^VL, m^'^f^^^^^'^^^^^ mm^mn^'^mmm dnas^, 

^flj-^tfe jg W^-lfe YFVcDNA (tSffS^ pRS/CMV/YFV) „ 

g ^x^|5| 5 pRS/CMV/YFV ffi Stu I Sl^ . pRS/CMV/YFV ^It . 

IJJl GTGAAGGAAGAAGGAAAGGAGGAGCTCCAAGAGATCCCGCCTGAGGAACATGAGATCTTG(SEQ ID NO: 37) 
" jfaTGTTTCACCGCTGTCATTCAAGATCTCATGTTCCTCAGG (SEQ ID NO: 38) ffl^-^ PCR 

loW^m-^ 78bp ^i6<J DNA 

GTGAAGGAAGAAGGAAAGGAGGAGCTCCAAGAGATCCCGCCTGAGGAACATGAGATCTTGAATGACAGCGGTGAA 
ACA (SEQ ID NO: 39). )|^±^^146<] pRS/CMV/YFV ^|t*P 78bp Hfett DNA ^ta-R^ 
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s^«a(ATcc 76628). mmmm^mmmmM, prs/cmv/yfv 
^m^mm mm&mmmunt 5126-6280)^^, mmimm'i^ycwk 

^%±mm 6 nss yfv cdna t.mm pdMkzm i invitrogen) mm 

^BHK-21 ceir(ATCC#:CCL-10). $t^^^WG418(5S & SIGMA) 6?I 

y^mmmrmmik3mm^io'M^nmmmmmii^c- tyfy), ipsars^^. 



SisAi^^MJ^J^^ cDNA M NS2B W NS3 :2:fllWMPItiS?S#WffiH)ta(2A) ^ 

tfpfiu HBv mKmmmmmmmm^ 4572-4573110 

ii, l^lCAGCTGTTGAATTTTGACCTTCmAGCTGGCCGGCGATGTGGAAT 

CAAATCCCGGGCCTATGGAGAACATCACATCAGGAnCCSEQ ID N0:40)^n GGGGCCAGGGTTGGA 
CTCGACGTCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGAATGTATACCCAAAGACAAAAGAA(SEQID 

NO-41)^?|!|^>;lHBV^W4n:li(HBVsAg)^ilMDNAm(ATCC S 450200)^^^^-.^^ 
m PGR HBVsAg DNA jt ^ (HBVsAg-2A) , ^ 5' 3' 2A ^^3^1). 

#5'jmmWm^^«W(rYFV), ^4'S^MJS#cDNAWNS2B^NS3 

t-faJfllA^ HBVsAg 

mm\^^nmmm cdna b^i e 5^ nsi ^rjmisp W38Ej^«e«i«HJtit(2A)^t<& 

^ HBV i^m (^fi A^;^^^^*5!^^f^^*0^fi^ 2453-2454nt) 

^t^^4 4>^^lfi«^J7i^S^4*B^;5Fa. HBVsAg DNA ;tm(HBVsAg-2A). » 5' 

4|*}5Fn 3'«feiS2Afi<JJ^^. 

#?iJSM^^^3S*5^«i(rYFV). ^I'^E^^Jpl^^cDNAafjB^PNSlill] 

HBVsAg »@. 

^iJ«A^:&^M5^« cDNA 6«j E ^ NSi :tia]fi<]^P«^«W»S^gi(2A)»1t 

^mymmmmmmyimm hbv (fflA^;^^^iit^fe^^«»H^a^ 2453- 

2454nt) « ^ nj- B 74. 

ag^Mifl 4 1-9. T^I^/^IX^E^ffl HBV ^Ji^.S*C#^ SARS !fCj^#fl^C. :Sr# 

Jtk ^^-Sg 4 f - , ^ AGCATGATCTTGGTAGGAGTGATCATGATGTTTTTGTCTCCACAAGCCCAAGCCAT 
GGAGAACATCACATCAGGATTC (SEQ ID NO:42)5fa GGGGCCAGGGTTGGACTCGACGTCTCCCGCAAG 
CTTAAGCAGATCGAAGTTCAGGAGnGAATGTATACCCAAAGACAAAAGAA (SEQ ID m-Al)^^](\l5. U 
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HBV mW^^- (HBVsAg)»H6<I DNA M^(ATCC U 450200)^^^* ^ PGR S^^^feJ^^fi^J 
HBVsAg DNA >ta (HBVsAg-2A) , ^ 5' ^^tSn^mmm^m ejl E fifj 3' i^miw^^ 

mt^^ymmf^'^^m)^^ CUMseq id m-.i^^tfy^^^ymMJ^^^ , pgr 

r'^ffy HBVsAg DNA 3' JS'S^S 2A WJ^^l). 

-5 ^tilJM6{jjtM^$»(rYFV), ^>f^^ii^^«cDNAWE$lNSl:tlB] 

SAW HBVsAg 

^mm 11: 

tl^fflA^^E^^^i^« cDNA W C ^ prM :t(llWSPl3fafi^^WSH>i'lfc(2A)»<t 

jtg^«fi0<j 5 y^m^isL^i'm hbv iftM^ft^^ sars ^m^Wn, m. 3 

TTCCTAATTTTGGGAATGCTGnGATGACGGGTGGAGTGATGGAGAACATCACATCAGGATTC(SEQ ID NO: 43) 
IP GGGGCCAGGGTTGGACTCGACGTCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTT 
15 GAATGTATACGGAAAGACAAAAGAA (SEQ ID N0:41):}^5ltl» HBV ^Miftl^ (HBVsAg) aS&«] 
DNA (ATGG # 45020D) ^i^m , ffl PGR ^^mf'^^ HBVsAg DNA jtS (HBVsAg-2A) , 

^f?ijmmM^iiilBi^#Sm(rYFV), ^>f^^M^«cDNA6<jC|PprM:t.f^I 
20 JiAW HBVsAg SB. 

12: 

$lJ#£MYFVJlE|gSm 

*^M^'J^*I^T YFV ^t^gfi C cDNA ^It. 

25 6 m^m 1-5, :^iwi^{5i^^ffi'^w HBsAg »aj?yyfi<imaiti>!«i)^« 

1 4" . m^MM 11 ^iiift^i-^w HBsAg mmf¥ntfyn^n^mmn cdna ^it^ aci i m 

#S'J*i*7 YFV ^mS'^ C ;??iJM cDNA ( A C-rYFV cDNA) . K^-^W 

30 HBsAg ^mmmn > ^mm a ctyfy rna. 
^mm 13: 

^ij^-^w YFV 3E*aia6«j HBV m 

n&^mm 7 i-e. mm^mm 12 #ajfi<j a c typv rna ^itmmm 7 # 
35 G418 ^^mj^t^rm-^^mmmm^ io»m^^^^ 

mmn ( a c- typv) , ip hbv . 
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/Jn sARs m^M^ igG 
5 - i.BALB/cvjvi,* 16 K. mm^mm> ^msHo m-'f-^-rm io' PFunm 

n^mmmmm (O.Sml) . m^5^l*10^PFU17DjtM««^m (0.5ml, ^i^JJCiTM) 

^m^^^^mo^^ ^7^. ^14^. ^21^. m28?^^4^filmlg^ 
jfQ., jfiim^-70'cje#. 

2. ^ S300 m^^^mm^ (S300 SARS S>I^^« S Sfi^ 14-313 

10 ^ S300 ^iiHi S300 Sfi Jta.. &m-mkmmmi^mu 



z.nmmh 50#», «?LiP^#^Jlii*»#^aioo^a?l-. 37t:!i^Wih, we 

^, miiisa\m^^^W(^vR?-\h^^A-^n. igG. i: 1000 mm)m 'm.^-cm-n 45inin. 

}q TMB/H202 fife, miS^^SJSBfflK^i^aS A450/A630. 

15 4. mmmm-. n^n^mmmmm^ms.4-^n.iSsLmt^ Mso/mo mm no n^m 

ciD ^ *$pTj — . ■ 



17D-YFV (^M) 



0 


7 


14 


21 


28 


0.07 


0.11 


0.12 


0. 14 


0.15 


0. 06 


0. 18 


0. 32 


0. 43 


0. 51 


0.9 


1.6 


2.7 


3.1 


3.4 



^^^BJ, 4^14^fi;}^^7mSARS^#. ^«2-5 6<jSARS^mife^^l4?C 
mr'Mim SARS 14 ^Wtbfi T ^ 2. 2-2. 6 , 



20 



^Jfi^J 15: 

:&:^'^mm ^ , iiK7 ^ifli^J 8-11 jpj 13 u^^'^^'^^^^^^^ ^m) S<] ^& 

25 ;^iIJHBsAgTS5fy^. «S^jfiLJS#fli+^-HBs IgG W^ifr. ?llK:^r^]toT: 

l.BALB/c/jNa^^8K. Bi^^^M^. «M4K. m-T^Mfl^aiif lO'PFU 
SmlliiJS^^W (0.5ml) . ^-ai^lO^PFU 17DM5^J^«iSm (0. Sml) 

3. ^^LJqASI^'&tl 1 « CS^KtfilJLI^^'h) . 3f5^^i^. S 37C JPIW 30 

°4.«6^. =»?L*nASfeJf!l A ^Wi^im, It^m^, g37CjI?W 15^^. 



30 
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5. mm^±&MBmmu\km^ a45o/a63o. 

^ilJfe§mjlPT: 

Btfg] (^) 0 ^5 — 

17D-YFV 0.01 0.06 0.12 

rYFV i^mn 13 W HBV ^S) 0. 01 0. 07 0. 35 

TObbitT LO 2.9 

5 m^^m. :^^ZB^mr±JiK-ms. «^8-llfi«JHBV^ISibS^35^fc?=i 
TiJt-HBs 35?cHffcb{tT^ 2.1-2.8:^^). 

mS.1h 650mIU/ml. 

mmmmi (sars^h) . n^mmnmm (HBvgem) m mnmmmmmm 
m) m^}^ n. ? ^mo^^mMm^mmnmrnmrnm cm 2oopfu/o. 4mi) 

15 ^5H>6?L=feBHK2iai&,^?L0.4ml, 37-CWW 90 Jp A^fSM^W^t^M 

mmnm^^'M^i^^^ so, smm5S««(sarsm) 6*)tn.#+^^ift^^ i-. 
20. m^nmmmmmm^'m) mw^mm^i-- 20, mnmmmm^inm 
^Mm)^^^'^^^M^i-- 20. 
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^ H ^ 

5 (a) 5' mmTtw; B^mm' mw-Ttimn-. seq id no:i fn^^^mnm^mm 

(b) mm^yM^n^mit^; 

(c) 3'4S#liiJ7ri#, ^j^6^j3'JS#j^7n#3^S: SEQ ID N0:1 ^^M^?i^Pl^i^^# 

15 mmm^m^o 

^±^^sm-mviiH^&isimms nmm> s^s, S2S^^ Mft0sg±j^»H(iu>^r 

20 iliMil^fi^jftj^j&STm: 

(i) NS2B ^S^Efn NS3 4aWE:tfB]5 

(ii) E^?iiEfn NSl |Hii|x:tl11; 

(iii) C^5iE^B prM|S«iE:t(§]. 

25 #]^7n#ilJJi SEQ ID N0:1 5lTja^WIS5iP^3K^«g:&7lC)»«fW^=ffKi9f3^J. 

SEQ ID m:2m^m^^yKmm}e^m&im'&m}¥m. 

30 prM^a, EgaiK^^-^. 
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(a)5'W^7G#, ^aia<]5'^#j^7C#iii: SEQ ID N0:lB^^M5iPBflS^# 
5 - (c)3'M^75#, 3' W^TUM i . SEQ ID NO:lJlT^WIS5iPe$33ElS# ■ 

(i) ^-^^^mmm^m^^m&^m^Mummmm, 
(iii) mm^m^'^BTm^m^^tfy^mm^mm^mmt 

15 (3);^J§#ti4>:a-^i±lSfflM5fei^]lS#. 
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NSl 



2A 



NS3 



I 



4A I 4B 



NS5 



msma 



5" 



3' 



RT-PCR 



Not I EcoR I 



Sp6 



EcoR I Xho 
I I 

B 



EcoR I 

L 



1/7 
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Not I EcoRl 




m 3 



2/7 
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Nhe I Xho I 



NS2B NS3 



Nott 



Kpnl 



Nhe I Xho I 



msmm 



Notl 



Aflll 
_iU — 



NS2B 2A NS3 



Not) 



AflU 



I Kpnl, 



Nhe I 

Kpnl 



NS2B NS3 

nm |pcR 

,2A 



Nhe! 



Aflll 
■J.TI 



4 PGR 



NS2B 2A NS3 2AMg 



Xho I 



Xhol 




51^ ^PCR 
|(PCR 



tfiDNAMftB21faH21 



SIttfiDNA 



6II4)-2Af>Jll 



Not I 



SARSatitig5%-S1-2A;»gl 
I ! 



Xhol 



NS2B 



NS3 



RNA 



i 




3/7 
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Not! PstI 



PstI 
▼ 



Xhol 



E N51 



Not! PstI 



PstI 



Not I Afl II 



E 2A NS1 



Xhol 




Xhol 




Pstt 



PstI 



E NS1 



Xhol 9t« |pcR 



4 PGR 

AflH 

E 2A NS1 2A6saa 



fl&DNAMIte21filH21 



PGR 



ai*2Aff« ^|/SMf-S1- 



Not! 



SARSigtttt«.2A>»a 
I I 



NS1 



Xhol 



RNA 



i 




»»«!gftSlBHK-2ia88a 



4/7 



wo 2005/040390 PCT/CN2004/000845 



NotI PstI 

T- I- 



Psll 

■ T - 



Xhol 



E NS1 



NotI PstI 



Pstt 



Not I Afl II 



E 2A NS1 



NotI 



Afl 11^ 



'I 



NS1 



Xhol 




PstI 

• L 



Pstt 



E NS1 

J2A 



Afl II 



I PGR 



E NS1 2AtflJta 



Xhol 



Xho I ^pcR 



BARS g4J^iaj6-Slfeia«l 
DNA;i8iaB2iyiH2i 



NotI 



I I 



NS1 



Xhol 



\ ^.mt^omxfimi^, 2.m. 



RNA 



i 




6 



5/7 



wo 2005/040390 



PCT/CN2004/000845 



Not i Bsm I 



Not I Bsm I 

^ 1 L 



Bsm I 



Xhoi 



C prM 



Bsml 




Not I 



Attn 

1TI - 



C 2A prM 



Not I 



Afll 



prM 



mmmm 



4- 




J Bsm I 
Bsm I 



Bsml 



C prM 

7AJ 



Aflll 



\ PGR 



— — ^ — — titmmm 
c 2A prty4 2Kmn. 



Xhol 



DNAmB21»H2l 



PGR 



Notl 



Xhol 




RNA 



i 
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6'cmv ^*cm syFVS'en^ 37FV5'end 

C pci ' 3 C ±^yF\fcDmm J > 

|PCR |PCR 



CMV 



CMV YFVS'end 



< r ^-jfeVFycDNA:^!^ 3 ^ C PCDNA3 J ) 



YFV3^end ■ 



|PCR |PCR |PCR 




VPV3'«id-HDVr-pA 




?end) 



CMV YFV 5'end J pRS/CMV-WVS'end 



VFVa'end HPVr pA 



Apal 



pRS/CMV-YFVS'end* 

YFV3'end-HPVr-DAfl<lj£K CMV Yi=V5'entl tYFVywrt HDVr pA 



3^ C ^ifcYFVcPNA%K J > 
Noti ^ Kpn 1 



|PCR 



pRS/GMV/YTV 



78bo DNA M-lft 



CMV YFV HOV^ 

|Stul 



4 ^4bl»«»tiSr 



c PCPNA3 : > 





itBBK-21 


1 




G418 m» 




4 







AC-tYFVRNA 





8 



7/7 
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mm 

<110> ±»^¥4'^EI5WPB^2^fl 

<i2o> nmMnmmmmwmm 

<130> 034975 

<150> CN 03141721. 3 
<151> 2003-07-21 

<160> 43 

<170> Patentin version 3. 1 

<210> 1 
<211> 60 
<212> DNA 

<213> PESSiSJS^ (foot-and-mouth disease virus) 
<400> 1 

cagctgttga attttgacct tcttaagctt gcgggagacg tcgagtccaa ccctggcccc oO 

<210> 2 
<211> 5 
<212> PRT . 

<2i3> Aijyya 

<220> 

<221> misc feature 

<222> (1)..(5) 
<223> 

<400> 2 

Pro Gin Ala Gin Ala 
1 5 

<210> 3 
<211> 1920 
<212> DNA 

<213> SARSSf^JSSCSARS coronarivus) 

<400> 3 

atgtttattt tcttattatt tcttactctc actagtggta gtgaccttga ccggtgcacc 60 

acttttgatg atgttcaagc tcctaattac actcaacata cttcatctat gaggggggtt 120 

tactatcctg atgaaatttt tagatcagac actctttatt taactcagga tttatttctt 180 

ccattttatt ctaatgttac agggtttcat actattaatc atacgtttgg caaccctgtc 240 

atacctttta aggatggtat ttattttgct gccacagaga aatcaaatgt tgtccgtggt 300 

tgggtttttg gttctaccat gaacaacaag tcacagtcgg tgattattat taacaattct 360 

actaatgttg ttatacgagc atgtaacttt gaattgtgtg acaacccttt ctttgctgtt 420 

tctaaaccca tgggtacaca gacacatact atgatattcg ataatgcatt taattgcact 480 

ttcgagtaca tatctgatgc cttttcgctt gatgtttcag aaaagtcagg taattttaaa 540 

cacttacgag agtttgtgtt taaaaataaa gatgggtttc tctatgttta taagggctat 600 

caacctatag atgtagttcg tgatctacct tctggtttta acactttgaa acctattttt 660 

aagttgcctc ttggtattaa cattacaaat tttagagcca ttcttacagc cttttcacct 720 

gctcaagaca tttggggcac gtcagctgca gcctattttg ttggctattt aaagccaact 780 

acatttatgc tcaagtatga tgaaaatggt acaatcacag atgctgttga ttgttctcaa 840 

aatccacttg ctgaactcaa atgctctgtt aagagctttg agattgacaa aggaatttac 900 

cagacctcta atttcagggt tgttccctca ggagatgttg tgagattccc taatattaca 960 

aacttgtgtc cttttggaga ggtttttaat gctactaaat tcccttctgt ctatgcatgg 1020 

gagagaaaaa aaatttctaa ttgtgttgct gattactctg tgctctacaa ctcaacattt 1080 

ttttcaacct ttaagtgcta tggcgtttct gccactaagt tgaatgatct ttgcttctcc 1140 

aatgtctatg cagattcttt tgtagtcaag ggagatgatg taagacaaat agcgccagga 1200 

caaactggtg ttattgctga ttataattat aaattgccag atgatttcat gggttgtgtc 1260 

cttgcttgga atactaggaa cattgatgct acttcaactg gtaattataa ttataaatat 1320 
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aggtatctta gacatggcaa gcttaggccc tttgagagag acatatctaa tgtgcctttc 1380 

tcccctgatg gcaaaccttg caccccacct gctcttaatt gttattggcc attaaatgat 1440 

tatggttttt acaccactac tggcattggc taccaacctt acagagttgt agtactttct 1500 

tttgaacttt taaatgcacc ggccacggtt tgtggaccaa aattatccac tgaccttatt 1560 

aagaaccagt gtgtcaattt taattttaat ggactcactg gtactggtgt gttaactcct 1620 

tcttcaaaga gatttcaacc atttcaacaa tttggccgtg atgtttctga tttcactgat 1680 

tccgttcgag atcctaaaac atctgaaata ttagacattt caccttgcgc ttttgggggt 1740 

gtaagtgtaa ttacacctgg aacaaatgct tcatctgaag ttgctgttct atatcaagat 1800 

gttaactgca ctgatgtttc tacagcaatt catgcagatc aactcacacc agcttggcgc 1860 

atatattcta ctggaaacaa tgtattccag actcaagcag gctgtcttat aggagctgag 1920 

<210> 4 
<211> 51 
<212> DNA 

<2i3> xx^n 



<220> 

<221> n!isc_feature 

<222> (1).. (51) 

<223> 



<400> 4 

cgcggcggcc gcatttaggt gacactatag agtaaatcct gtgtgctaat t 51 

<210> 5 

<211> 21 

<212> DNA 

<2i3> xx^m 

<220> 

<221> misc feature 

<222> (1)..(21) 

<223> '^m 



<400> 


5 


caccgtatga attcctttcc c 


<210> 


6 


<211> 


21 


<212> 


DNA 


<213> 




<220> 




<221> 


niisc_feature 


<222> 


(1)..(21) 


<223> 




<400> 


6 


ggagacaccg cctgggattt c 


<210> 


7 


<211> 


21 


<212> 


DNA 


<213> 


xxmn 


<220> 




<221> 


misc feature 


<222> 


(1),, (21) 


<223> 




<400> 


1 


cacgtagtac atttcatgag t 


<210> 


8 


<2n> 


42 


<212> 


DNA 


<213> 


xxmn 



21 



-2- 
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<220> " 

<221> misc feature 

<222> (1), . (42) 
<223> 

<400> 8 

ccatacatgc cagatgttct tgagaaactg gaattgctcc aa 

<210> 9 

<211> 30 

<212> DNA 

<213> XX^M 

<220> 

<221> miscjeature 
<222> (l)..(30) 

<223> 

<400> 9 

cccctcgagt ggttttgtgt ttgtcatcca 

<210> 10 

<211> 21 

<212> DNA 

<213> AX/^ytf 

<220> 

<221> misc feature 

<222> (1).. (21) 

<223> gitl 

<400> 10 

ggatacaagg ttcagacgaa c ' 

<210> 11 
<211> 97 
<212> DNA 

<2i3> xx^n 

<220> 

<221> misc^feature 

<222> (1)..(97) 
<223> 

<400> 11 

aaccatcgat tcggggccag ggttggactc gtctcccgca agcttaagaa ggtcaaaatt bO 
caacagctgc atatgccaca agacatcccc acttctc 9' 

<210> 12 
<211> 81 
<212> DNA 

<213> KxBn 

<220> 

<221> miscjeature 
<222> (1)..(81) 

<223> ^m 

<400> 12 . . * * cn 

aaccctggcc ccgaatcgat ggttcgaggc gcgcgacgca gcggtgacgt actctgggat . bO 

attcccactc ctaagatcat c °^ 

<210> 13 

<211> 21 

<212> DNA 

<213> AXI¥H 



<220> 
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<221> . misc_feature 

<222> (1)..(21) 
<223> 

<400> 13 

cgctgcccaa cctctagcgg c 21 

<210> 14 

<211> 84 

<212> DNA 

<2i3> Ax^yy 

<220> 

<221> misc feature 

<222> (1)..(84) 

<223> ?ltf 

<400> 14 

cagctgttga attttgacct tcttaagctg gccggcgatg tggaatcaaa tcccgggcct 60 
atgtttattt tcttattatt tctt 84 

<210> 15 

<211> 24 

<212> DNA 

<213> AX/r-^l] 

<220> 

<221> misc_feature 

<222> (1)..(24) 

<223> 

<400> 15 

ggtggggtgc aaggtttgcc atca 24 

<210> 16 

<211> 24 

<212> DNA 

<213> Ax/y?ij 

<220> 

<221> misc feature 

<222> (1).7(24) 

<223> 

<400> 16 

cctttgagag agacatatct aatg 24 

<210> 17 

<211> 81 

<212> DNA 

<213> AX/T'^iJ 

<220> 

<221> misc_feature 

<222> (1).,(81) 

<223> 51^1^3 

<4D0> 17 

ggggccaggg ttggactcga cgtctcccgc aagcttaagc agatcgaagt tcaggagttg 60 
ctcagctcct ataagacagc c . .. 81 

<210> 18 

<211> 21 

<212> DNA 

<213> AJLJf-n 

<220> 

<221> raise feature 



-4- 
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<222> (1)..(21) 
<223> 

<400> 18 

gtcaagaacc caactgacac t 

<210> 19 
<211> 42 
<212> DNA 

<213> Axj^?y 

<220> 
<221> 
<222> 
<223> 

<400> 19 

aaggtcaaaa ttcaacagct gaaagaagat ggcgcatcct tg 

<210> 20 

<211> 81 

<212> DNA 

<213> AXffyil 
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21 



42 



misc feature 
(1).:(42) 



<220> 

<221> misc.feature 

<222> a)..(81) 

<223> ?14IJ 

<400> 20 

cagctgttga attttgacct tcttaagctt gcgggagacg tcgagtccaa ccctggcccc 
aacatgacaa tgtccatgag c 

<210> 21 

<211> 21 

<212> DNA 

<213> AX;P?ll 

<220> 

<221> misc feature 

<222> (1).,(21) 
<223> 

<400> 21 

ccagacccgg tttgaaaacg g 

<210> 22 
<211> 78 
<212> DNA 

<213> Ax^yii 

<220> 

<221> misc_feature 

<222> (1)..(78) 

<223> ^Ife 

<400> 22 

agcatgatct tggtaggagt gatcatgatg tttttgtctc cacaagccca agccagtgac 
cttgaccggt gcaccact 

<210> 23 
<211> 21 
<212> DNA 

<213> Ax^yii 



<220> 

<221> misc^feature 
<222> a)..(21) 
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<223> 
<400> 23 

gccagtttga tgagaggatt g 21 

<210> 24 

<211> 75 

<212> DNA 

<213> AXl^n 

<220> 

<221> misc^feature 

<222> a)..(75) 
<223> 

<400> 24 

agggttggac tcgacgtctc ccgcaagctt aagaaggtca aaattcaaca gctgcactcc 60 
acccgtcatc aacag 75 

<210> 25 

<211> 48 

<212> DNA 

<213> AXJ^5il 

<220> 

<221> raisc_feature 

<222> (1)..(48) 

<223> gitl 

<400> 25 

ggagacgtcg agtccaaccc tggcccctcc catgatgttc tgactgtg 48 

<210> 26 

<211> 21 

<212> DNA 

<213> AXi^yiJ 

<220> 

<221> raise feature 

<222> (1)..(21) 

<223> 3m 

<400> 26 

ctctctccac accccgccac t 21 

<210> 27 

<211> 38 

<212> DNA 

<213> AXj?s^J 

<220> 

<221> misc feature 
<222> (1).. (38) 
<223> 

<400> 27 

aaatatgcgg ccgcttgaca ttgattattg actagtta 38 

<210> 28 
<211> 42 
<212> DNA ■ 

<2i3> Ax/r-yd 

<220> 

<221> misc^feature 

<222> (1)..(42) 
<223> 
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<400> 28 

aattagcaca caggatttac tcggttcact aaacgagctc tg 

<210> 29 
<211> 21 
<212> DNA 

<213> Ax^n 

<220> 

<221> misc feature 
<222> (1).. (21) 

<223> 

<400> 29 

agtaaatcct gtgtgctaat X 

<210> 30 
<2n> 30 
<212> DNA 

<213> Ax^n 

<220> 

<221> misc.feature 

<222> (i)..(30) 

<223> ?|#J 

<400> 30 

taccaccacg tgggctgtga tcttttttcc 

<210> 31 

<211> 30 

<212> DNA 

<213> AliT'?!) 

<220> 

<221> misc^feature 

<222> (1)..(30) 

<223> 3Wm 

<400> 31 

atcacagccc acgtggtggt agaaagacgg 

<210> 32 

<211> 42 

<212> DNA 

<213> XXJf'?i 

<220> 

<221> misc feature 
<222> a)..(42) 

<223> ^m 

<400> 32 

gtggagatgc catgccgacc cagtggtttt gtgtttgtca tc 

<210> 33 

<211> 48 

<212> DNA 

<213> XX^^\] 

<220> 

<221> misc.feature 

<222> (1)..(48) 
<223> 
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42 



21 



30 



30 



<400> 33 

gggtcggcat ggcatctcca cctcctcgcg gtccgacctg ggcatccg 



48 
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<210> 34 

<211> 55 

<212> DNA 

<213> AXJ??|| 

<220> 

<221> misc feature 

<222> (1)..(55) 

<223> ?|'#J 

<400> 34 

ctcccttagc catccgagtg gacgtgcgtc ctccttcgga tgcccaggtc ggacc 55 

<210> 35 

<211> 42 

<212> DNA 

<213> xxif-n 

<220> 

<221> misc feature 

<222> (1)..(42) 
<223> 

<400> 35 

ccactcggat ggctaaggga gctagagctc gctgatcagc ct 42 



<210> 36 

<211> 32 

<212> DNA 

<2i3> xxmi 

<220> 

<221> raise feature 

<222> (i)..(32) 

<223> '^m 

<400> 36 

tatatccgcg gagaatagaa tgacacctac tc 

<210> 37 

<211> 60 

<212> DNA 

<213> xxjf^n 



32 



<220> 

<221> misc featui-e 

<222> (1).7(60) 

<223> 

<400> 37 

gtgaaggaag aaggaaagga ggagctccaa gagatcccgc ctgaggaaca tgagatcttg 60 

<210> 38 

<211> 39 

<212> DNA 

<213> AXJ^-yfl 

<220> 

<221> misc feature 

<222> (1)..(39) 

<223> ?|tl 

<400> 38 

tgtttcaccg ctgtcattca agatctcatg ttcctcagg 39 



<210> 39 
<211> 78 
<212> DNA 
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<213> AX^^il 
<220> 

<221> raise feature 

<222> (1)..(78) 
<223> 



<400> 39 

gtgaaggaag aaggaaagga ggagctccaa gagatcccgc ctgaggaaca tgagatcttg 60 
aatgacagcg gtgaaaca 78 

<210> 40 

<211> 84 

<212> DNA 

<213> AXJ^^ 

<220> 

<221> niisc_feature 
<222> (1)..(84) 

<223> m^j 

<400> 40 

cagctgttga attttgacct tcttaagctg gccggcgatg tggaatcaaa tcccgggcct 60 
atggagaaca tcacatcagg attc 84 

<210> 41 
<211> 84 
<212> DNA 

<213> xxjfn 

<220> 

<221> misc feature 

<222> (1)..(84) 

<223> 3m 

<400> 41 

ggggccaggg ttggactcga cgtctcccgc aagcttaagc agatcgaagt tcaggagttg 60 
aatgtatacc caaagacaaa agaa 84 

<210> 42 

<211> 78 

<212> DNA 

<213> XX^n 

<220> 

<221> misc feature 
<222> (l).r(78) 
<223> 

<400> 42 

agcatgatct tggtaggagt gatcatgatg tttttgtctc cacaagccca agccatggag 60 
aacatcacat caggattc 78 

<210> 43 

<211> 63 

<212> DNA 

<213> AXif^n 

<220> 

<221> misc feature 

<222> (l).r(63) 

<223> g|tf 

<400> 43 

ttcctaattt tgggaatgct gttgatgacg ggtggagtga tggagaacat cacatcagga 60 
ttc 63 
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